T he main conclusions of the study by Jacob et al. 1 published in February's issue of Nature Genetics differ from those of most previous studies of the major histocompatibility complex (MHC) and mate or odor preference in any animal 2 . It is therefore important to understand what may have caused these differences. In this study 1 , 49 smellers (who were handled as independent replicates in the statistical analysis) chose the most and the least preferred odor out of only six body odors provided by donors of different ethnic background. This is a kind of pseudoreplication 3,4 that can easily create misleading results. If, for example, only one donor with rather rare MHC alleles tended to smell slightly less pleasant than others because of something that is not correlated to the MHC (such as odor intensity 5 or an illness), this would produce a bias in the analysis towards the conclusion that MHC-similar types smelled better. Such arbitrary shifts of mean pleasantness can cause all sorts of incorrect results (Fig. 1) . By contrast, an analysis based on withindonor comparisons 5, 6 would not be changed by such constant shifts of pleasantness scores.
These arbitrary effects depend on the number of allele matches between each donor and the smellers. In an outbred group of non-kin (such as a typical sample of college students 5, 6 ), identical haplotypes are rare and donors are not expected to differ, on average, in the number of allele matches to the maternally and the paternally inherited genotypes of the smellers. The smellers in the study by Jacob et al. 1 were members of an inbred group that has only a few haplotypes. This increases the risk that, in a given sample, MHC alleles will not be equally distributed to maternally and paternally inherited genotypes. Indeed, the MHC alleles in this case happened to be distributed non-randomly (Fig. 2) . This fact, combined with the aforementioned arbitrary effects, can cause all sorts of outcomes that only appear to be caused differentially by maternal and paternal MHC types. Therefore, the conclusions that women have paternally inherited odor preferences 1 and that they prefer odors of MHC-similar donors 1 are not justified. I n his comments on our paper 1 , Wedekind raises two separate issues. First, he mentions the problem of 'pseudoreplication' , although he does not indicate how he believes this is relevant in our case. As defined by Hurlbert 3 (who seems to have coined the term as used in this context), pseudoreplication refers to the treatment of multiple measurements on a single experimental unit as though they came from separate independent units, leading to an overestimate of the amount of information in the data. For example, consider two different studies of chemotherapy and tumor growth in mice. In the first, one tumor is created in the right hind leg of each of 12 mice, and they are then treated. In the second, tumors are created in both hind legs of 6 mice (2 tumors per mouse). Both studies evaluate 12 tumors, but the first provides more information because it includes twice as many independent units of analysis. In the second study, the two tumors in each mouse are pseudoreplicates, as there is the possibility for within-mouse correlation in the outcome.
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